


1" Sor1 a randoin airay oi'ir rnteger: ii:ri:t?iri iili: vaii''e tf I
by using bubbie sod aigoriilun-
u Accepi & Display Funclion
n Bubbie Son luncltun

I t ouat lYr.ae ^
iirrr r,sei,I r:t ascenciing order

t1 0l

t51

Z" Write a C program whrch uses l3iiiaryr search tree Librar,v ancl inpiements foliowing

Functions:
+ Create Binary search 

-I'ree [i0]
c lnsert a node in a binary search tree [10]

" Display a binary search iree(ln crder'l-raversal) [5]

OR

Q"1) Data Structures Using'C'
l. A posthx expression of the tbr-m ab,-cd-*ab/ is to bc e vaitr:rtcd aiter accepting the

vaiues ol a, b, c ancl d. The vaiue shouici br: acoeptcci onl,v o-r,ce anri lirc same value is to be

used lor repeated occuirence ol s;irnc syrrlbol in the exprrcsstotl- Fomlulate the problem and

write a C program to solve the problcn'r iry iLsittu applof .t.rte iiaia sir,ictures and algorithms-

r'! ,\ r}hio^{ f,}vionfod Cnncon!q *nrl E}rrrorxntlilitll, iu t'' '\r &l vuJr\

i. Dehne a class Messagc with t-rl,o rlata nremlrers one character ptlinter atid an integer

storing length. Impiement lollowing iunetitrns

a) Defauit construclor ancl Parametenzed constructor

b) Overload binary * operator to reprcsent concaieuatiou of messages

c) overload [] operator to return a ciraracter at a specitic position

d) Overload - operator to copy one fulessage object to another"

Write a main function that uses the above class and its meurher functic-ns-

[Total Marks 301
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t5lL" I

ot{.

2. Implement a class 'data' to overioad fbliowing functions as foilows:

a) int maximum(int, ini) retums ihe n-raximum between the trvo inleger arguments

bj int maximum(int *a, int arraylength) retums the rnaximum integer lrom an array'a'

cj void maximum(int +a, int arraryleng;th , int n) displa-v all elements from the array 'a'

which are greater than given number 'n''
d) int minimum( int, int) returns the minimum betrveen ihe two integer arguments

ej int minimum( int *, int arraylength) relurns the minimum integer lrom an affay'a'

l1 void minimum(int *a, int arraryiength , int n) -display ali eiements lrom the array 'a'

w-hich are smaller than given number 'n''
Write a main function that uses the above ciass and its member functions'

l2l
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l. t otat lvral r! 1 - i

L. Sort a randOi11 array.;l:n ir,tegeri: {rzc.lepi ii:e vai'..ie Lll'it ii';;::'l ustr) l:l :-,scending order

by using bubbie sorl algoriihm.
* Accept & Display Funciior: ii0]
n Bubble Sort Funcito" [5]

2. Write a C program which uses Bii-iarlr search. iree iibrar,v and inrpiements lollowing

Functions:
* Create Binary search 

-I'ree

e Lrsert a node in a binary search t,ree

" Dispiay a binary search irce(in or:der Traversal)

Q"li Data Structures {Jsing 'C'
l. A posffix expression o1'the tbt-m ab-cd 1'a-hl is to be evlilr-talcd after acccpling the

values ol a, b, c and d. 'ftie vaiue sirouicl bc accepteri ottll,, tttr:,: I nrl lllc same value is to be

used for repeated occuirence ol s;irnc syrrrbol in the cxprcssiotl- irrlrmulate the problem and

wriie a C program to solvc ihe problcn'r by usrng appropi-iaLc iiala s;ir.ictures and algorithms.

t 101

[10]
i5l

Q 7) Object Oriented Coucepts an(i FI-clgE anttnimg iri {l t +:

i. Define a ciass Message rvitl-i ttvo rlata rremlrers otltt chariicter pointer anci an- integer

stonng length" Implement follorving firrrctions:

a) Default constructor and Pai:amelenzed con-stnrctor

b) Overload binary * operator to reprcsent concatettation ol'messages

c) Overload [] rrperalor tc relu.l a characlcr at a sprcifie ptrsili,n
d) Cverload - operator to copy trne fulessage object t<> aiiother'"

Write a main function that uses the abovc ciass and iis tliember iunctions-

SR

2. Implement a class 'clala' to overioad lollowing firnctions as foilows:

a) int maximum(int, int) - returns ihe sraximum between the two integer arguments

b) int maximum(int *a, int araylength) retums the nlaximum integer lrom an array'a'

c) void maximum(int *a, int arrarylength, int n) .. dispiay ail elements from the artay'a'
which are greater than given number 'n'.

d) int minimum( int, int) rehrrns the minimum betrveen lhe two integer arguments

e) int minimum( int *, int arraylen$h) - returns the rmnimum integer from an array'a'

l) void minimum(int *a, int arrarylength , int n) - display ali elements from the array 'a'

w'hich are smalier than given number 'n'.
Write a main function lhat uses the above ciass and its nerlber functions.

[Total Marks 301
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vaiue cl n irsrri uSer,) !i1 ascending order, - . ,.--.,.,. lr Ji:l-ll -tie

by using bubbie soii aigori.'Lhm-
e Accept & Display Funclion

" Bubbic Son Furrctrirn

2" Write a C program which uses Biiiaij./ search iree library and inrpiernents foiiorving
Functions:
e Create Binary search lrt't'
c Insert a node in a binary searcir tree

" Display a binary search irce( in order 'irarzersal)

oR.

Q.1) Sata Structures [/sing 'C'
1. A postfix expression of tire iorrn ab-ccl-+ab/ is to Lrc ev:ilrLaicil aiier acccpting the
vaiues of a, b, c and d.'liie value siroulri bc acccpteci qn1;., orrce anci li-re same value is to be
used for repeated occuirence of sarnc syrribol in the cx1;rcssion. Fomulaie the problem and
write a C program to solvc the problcrn by '.rsiug appropiiaLe riaia :;inictures and algorithms.

li0l
t5j

t1 0l

[10]
isl

Q 2) Sbject Oriented Co*cepts auei Progr-antrcing in il +:

i . Define a ciass Message with lu,o data nrembers oile chal acter pointer arid an- integer
storing length. Imp lement lbllou' ing fu-nul i o ns.

a) Default constructor and Paramelenzed con-structor
b) Overload binary * operator to represent concatenatir-rn olnessages
c) Overload l] operator to retum a character at a specific position
d) Overload: operator to copy one ldessage object to anothel.

Write a main function that uses the above ciass and its meirrher functions.

OR

2. Implement a class 'data' to overload loliowing functions as fbilow's.
a) int maximum(int, ini) retums ihe maximum between the trvo integer arguments
b) int maximum(int *a, int arraylength) returns the uraximum integer from an a{ray 'a'
c) void maximum(int *a, int arrarylenp;th , int n) * dispiay all elements from the array 'e'

which are greater than given number 'n'.
d) int minimum( int, int) - retums the minimum betrveen lhe tu,o integer arguments
e) int minimum( int *, int arrayiength) rerurns the minimum integer from an anay'a'
f) void minimum(int *a, int araryienglh , int n) -display ai1 elements from the array'a'

w'hich are smaller than given nurnber 'n'.
Wrile a main function thiat uses the above ciass and its mcmbei functions.

Q.3) Viva

[Total Marks 301
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i . Sort a ranclom airay oi'n inlegers (accept ihe 
"zaLue 

of'rL fiom us;ri iil ascendiirg order

bl.' using i.nsertion sorr algorithm'
a Accept & DisPlaY Function
* Ilserlion Sorl Function

2. There are iists where insertion should ensure the ordering ol riata elements' Since

the elements u." in o.""r-rding order the search can terminate once equal or

greater element is found' Implement a singly linked list of ordered

i"r.,t"ge.s (ascending/descending) with insert, search and display t)perations'

* Creation of singly iinked iist in soried order

c Search, Display operation carries 4 marks eacl'r

r e lnsert operation 
0R

Q.Z) Obiect Criented Programming Using C++

i. L)ehne a class Message with iwo daia members one charaeter pointer and an integer

st oring length. Implement following functions:

a) Default constructor and Parameterized construclor

bi Overload binary * operator to represent concatenatiotr of inessages

cj Overload [] operatoi to retum a character at a specific posttion

dj Overload I op".utot to copy one Message obj ect io anotirer'

write a main furiction that uses the above class and its meraber functrons"

oR.

2.Abook(ISBN)andCD(datacapacity)arebolhtypesolmedia(id,tiile)cbjects.Aperson
buys I 0 media items, each of which can be eithei bock or CD' Display the list of all books

and cD,s bought. Def,ine the classes and appropriate member functions to accept and

displaydata.Usepointersandconceptsofpolymorphism(virtualfunctions).
*Acceptanddispiaylorclassmedia,bookandCD_eachfilnctioncarries2marks
o Use of polymorphism(virtual function)

* main funciio[ with use cf pointers and dispiay list oiall L:oc'ks and {]D"s'

+.3] Vilra

,t-

i 101

t5l

Ii0l
i8l
lll

Q.1) Data Structures {Jsing 'C'

I . Suppose that we are selling the services ol a machine ' E'ach tlser pays a fixed Atrrouni per use '

L{.r.vever the time needed by eackr user is different. we *,ish i.ri niaxirnize the returns fi:oill tiris

nrachine under the assumption that the machine is irol to be kept idlc ullless no user is

available. whenever the tnachine becomes avaiiable, lhc user r'vith the smallest tirne

requirement rs selecied. When a new user requests the machirre' he has to wait iltl-rere are

penciing requests. Formu-iate the problem a,rd *.ite a C prograt-il to sol're the probiem by using

ippropriate data structures and algorithms'

[Total Marks 30]
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Q.1i ilar'a Stralei,;res {Jsi:rs 'C'

i. Pteaci ihe data lrom t:i-lc f 11t "enplcyce.ill:-'anC sort on age using insertion sofi.
* Reading & Display the file
* Inseltion sort F-unction

-t

l'{.c}te-! F€arks 4*i

2, WrtLe a C program lhat accepts a directed graph as an adjacency matrix and converts it
tc; adjacency list representation Impiement functions to pnnt cut degree of any vertex i(take
parameter to the function) irom ad.;acency list

e Rcad a graph as adjacency Matrix
e Crea,iion ol adjacenc-y List & Dispiay

" Calcuiatc oui degree o1'any vertex i

e Accept and l)isplay lunction lor Message & Key class each cailies 5 marks
e Irrienci iunciion to e:rcrypt ihe message using encryption aigorithm and display

encrypted texl.
e Decrypt the encrypted text anci display it-
e Write a main functicn that uses the a'bove class and its member fi-rnctions.

oR.

2. Implement a class 'pnntdata' to overload 'print' function as follaws:
a) void print(int) - ouiputs vaiue - (int>, that is, value followed by the r.alue of the integer.

eg. print(10) outputs value -<i 0>
b) void print (int, int) - outpuis value - [<int>, <int>], that is, value followed by the

two integers separated by comma in square brackets.
eg print(4,6) ouipul-s value-[<4>,<5>]

c) void print(char *) outputs value -"char*?'. that is, value foilowed by the string in
double quotes. eg print("hi") oritputs value-"hi"

d) void print(int n. cirar +)- dispiay flrst n characters lrom the given string.
eg print(-:,"Ob-ject")- outputs value -"Obj"

e) void print(char ch, sirar +)- count occutrences ofa charactcr ilom the given string.
eg print{"P',"{lPF ir;:ograrruning")- olrtputs value 3

Wdti: a nail-;. fi;itciiair ii:a! ,":se-q tl're al-.orre class and its member fl;neiiorrs.

iri,ii'''i

L"',i

ias

i)J
t7+ ?1

II(I

Q"1) Data Streaetures F.lsietg 'C'

oR.

1. An lnfir exJrfcssron of tlic iirrn-r a*(b+ c;+1i,i-a)lb) need to be converted to postfix iorm
using usual pi ccedence <;i-operators. Fol mLriate the problem and wnte a C progran: to
soive the i:roblcrn by- using appnrpriate data structures and algorithms.

Q 2) Objeet Orie*ted Concepts and Programmiug ip C#: flTctal Marks 3&]

L lmpleinenl a class Me:;sage having turo data members a pointer to character and an integer storing iengili
of the string" Impicnioni ;'. ciass Key having two data members a character array of size 30 and an integer
storing actual iength cf tire string. Thc restrictions on Key are that ihe length should be iess tlian 30 but
minimum size 8 and having atieasi onc digit anci one upper case character in it" Write a foend Frrnction to
encrlpt a Message using kcy'(use some encq,ption algorithm) and decrypt the encrypted text and display it.

tsj

t5l

[10]
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y!r, uo(a u1r crurutres i_Jstng tC'

1. Reaci ihe daia fiom the fiie "empio;ree .txl" ancl sol1 on age using Bubble so{.
e Reading fhe contents oi File 8i. iirsy:lay Fr_rnction

' Bubbie sort Function

2. WfLe a C program that accepts ti'rc graph as an adjacency mairix and converts it
to adjacency list .representaiion. Impiemeiri functions to print out degree ol any
vertex i (take i as parameter to the function) lrcm ad.;acency list

e Read a;yaph as adjacency l,{atrix
e Creation of aC;acency i,ist
e Calculate out degree clany vertex i

Q.U DaEa Strnrcturc.s Using ,C,

fTotat Marks 4*]

i10l
l5tL-1

tsl
t10l
[10]

OR

1- Suppose that we are sclling llie sen,icc: of ii nlachine. ilach user uses the rnachine lor
a fixed amount of'time. I{or.vcver lhr: peopic a.re rcacly io pay dillerent amounts lor the
service- We wish tc inaximize lhe relunrs lroin this machine under the assumption that the
machine is not tc be kcpt idie unless nc uscr is availabie. Mrenever the machine becomes
avaiiatrie, the user with the nighest paying ar-nt)unl is selected. Wiren a new user requests
the machine. he has io wait ilairere are pending rcquests. Formulate the problem ard write
a C program to solve the prohlein bv usiirg appropriate data structures anci algorithms-

Q 2)- Object Crienteei Concepts and Prograruaning in C+-+:

1. lmpiernent [he foliowing class hierarcirl,.
Student: id, name,
StudenrExam (deriveci fion'r Studenti: rvitir n subjects (n can be variable)
StudentP\esult (derived from StudentExain) : u.vith percentage, grade
Define a parameterized constructor ior eaclr class and appropriate functions to accept
and display detaiis. Create n objecis oi the StudentResult class and display the marklist
using suitable manipulators.
o Parameterized constructor, accept and ciisplay lor each class-each function carries 2

e Dispiay marklist with Use of manipuiators
write main function that uses the above class and its member functions.

OR

2- Define a class named Clock with three integer data members fbr hours, minutes and
seeonds Define parameterized and defau-lt constructors. Overload increment and
decrement operators appropriately. Cverioad extraction and insertion operators.
display function. Coirsider 24 hr fomrar.

" Default constructor and Parameterized consiructor
e Overioading of each operator .arries -. mai-f.s
e Display Function
Write a main funsticn itlal usi:s ihe ;ibcvt: itia:tri iirrG ii-:-i ii-reritber iLrnciions.

*"3) Viva

[Total Marks 30]

marks

ti Bl

L/l
isl

Write appropriate

[2+3)
i20l

f)1
LL1

L3l

il sl



:]
..,,.': \ (r;i{_cf}l\ t.r.\iiiE t-. i

iv{aximum h4arks: :30

a.].i) tr)aia Structures Using ,{J'r tr)ata Structures Using '{J' I'I'+ta! Marks 4S}

1. Reaci the Cata irom lhe fiie "employee.ixt'" and soi:t on narnes in aiphabeticai order {usc
strcrnp) using bubblc sort

* Reading the contents of File & llispiay liunctian

" Bubble sort Function
2. Wl ite a C program that accepts a directed graph as an adjacency matnx anci convefis ii to

ad.lacency iist representation. Write a function to display the graph in adjacency list lbrm

" Rcad a graph as adjacency Matrix i5l
e Creation of adjacency List [i0l
" Display adjacency List & out degree of any vertex i (take i as pararneler to tire function) each

carries 5 marks i10]
OR.

Q"t) ' Data Structures lJsing'C'
I A iactory has many machines and many jobs that require processing on sorne ollhe machines- Each job

has a;ob card rvhicir contains ail the attributes of a job including the n-racirincs on w.lrich it need to be
processcd and the processing time. For simplicity let us assurne that there are tcn machiircs numbered
0,i, 2..9 , each job is processed ibr fixed amount of tirne and the job carci nuurber is cocied in such a

way li'rat ihe machinc requirements can be accessed. For example if iob card number is 54-:E, it means
jnb requires processing on machines 5,4, 3 and 8. The3ob can be processed simultaneously on these
rrtachiires. Floi.vever each machifle can process jobs cne at a time and takes iip ihe n-ia, job when it
becomes idie. Formulate the probiem and write a C program to solve the problen by usirrg appropnate
daia structures aird algorithms

Q 2) Gbject tlriented Coneepts ancl Prograrmrning in C#: [T'ota[ &tarks 301

i. De fine a class named Complex for representing compiex numbers. A complex number has the general
fomr a + ib, w'here a- the real part, b - the imaginary part are kroth real numbers anci i2:-i. Define
parameterized anci ciefauit constructor- Overioad +, - and + operators rvith usual meaning.

i 101

i5l

* I)efault conslinctoi & Parameterized constructor-each carries 3 marks

" Overloading of + operator & - operator- each carries -5 marks

" Overloading of + operator
Wriie a main fr:nction that uses the above class and its member functions.

OR
2. Given the fbliowing inheritance hierarchy, implement each oltire classes.

li,l
ii 0l

Iqt
tstt" l

'[']re person class has parameleized constructor, accept and display functions. The employee id is auto
generateci fiom the last allotteC value stored in employee ciass. Write constructors, accept and displa;r
,ttnctions for derived ciasses. Define member function computepay lor employee and override appropnately in
dcnveii class. Wrile main program to iliustrate use of the classes

+

s

l;riliir: a

+"3i

Parameierized constirctor, accept and display fbr each ciass carries -42+ i + i ) narks li 5 j
i)t;:rpiilepa y{') for employee ii l
tiverddtng i.;iconpulepay{) in Cerived oiasses-functjon in eacii cli,rss .;:,i.rrics .irilari:s iSl
ilain iuit.tior: iliai uses lhe above class arC its meni"ber li;ncticn-s i,5 j

Vi.va it*i

person ( firstnamq lastnmre)

employee Iid, joiningdate)

fu lltim e-employee (salary, bonus) p arttime-employee ( hoursworked payrate)
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Ivtaxiraunl ['] 31lz ' xi)

slrcmp) using Insertion son
* Reading the contenis oi File & Display F'unction

e insenion soi-' Funciion

2.WriteaCprogramthat.acceptsthegraphasanadjacencymatrixandchecksil
thegraphisundirecte<].Tlrematrixforundirectedgraphiss;rmmetric.Alsocalcuiatein
degree olall vertices

6 Read a graPh as ad-;acencY Matrix
. Check the matrix is s;rmrnetnc or not

* Calculate in degree of all vertices

structu-: gs and algorithms"

Q 2) Sbjeet Clrientes! Concepts and Frtgracaming in C#:

i. Implernent the icliowing e lass hierarchy

OR

qrl *ata Structunes Elsing *C'

1. a ille managcr iclentilies each fi1e using an ino<1e-no' A directory is also a file identified

by a* irrocie-no. Directory i.s a lisl ol fiits each represented by an inode-no' The list has the

' head"o 
"o,-,tuiJir-,gin" 

i;ta" "" ,,1,f r* fo.ent that is the.drectory itself' A separate tabie

indexecl by rnodc-no mai^tains attnbuies ol files including the name of the fi1e' Formulate

iheproblernar-rdwriteaCprogramtosolvetheproblembyusingappropriatedata

Q"1i *ata Structures Lisieg'{l-
l.Rsadtherialairorpthefiie..einplir.,,...,..Y-t,',aneisoi-lcn

{T'atal Mark-s 4lJi

names in alphabetical orrier ('Lse

l1u 1

15l

r51t')

l10l
[10]

[Total Marks 30]

LZ41

l6l
Defineconstrlrctorsandappropriatelunctionsto-acceptanddisplaydetails.

aParameierizedconstructor,acceptancidisplayforeachclasscarries-(7+2+2)marks
Write mai-n funciion io accept details of 'n' Teaci''ing-Assistants and display the details'

OR

2.Implementaclass..file,,withfouriatamembers,astringstoringthenameofthefileand
integers storing ihe number of ctraracterr, *otat'u"a lines in the file' write the foilowing

:l"#J:**:Ltr roo", onry.ftc fiie name as the argument and opers the frle, counrs the characrers,

words and lines and initiaiizes the other data members' , -.,-^- r-+^ *o,-,-'e 
t8l

Ifthefiierioesnctex.istcrealesablankfiievlirhthenameandotherdatamembersareinitializedtoi5i
zero" r .1-!^*1- 1:_^^ ib]

'o) mernber funciicns tliai count nrimber cf bian'k lines

c) scarth*s tn, ''""u-u"ee 
olword in lhe file f,rnetinnq 

i6l

Write uiaill ir':ii;'rii*n iirlti i:rl=:r ills ;Lil':\rtr i:iass and its nem'ber functions' i:ll

iti)!
Q"3) 11!t'*

Teacher (dePartrnent)
studeni (cctlrsei

Teaehing-Assistant()

qarm "

p erscn (firstnarn e, lastnam e)
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Q.1.3 Data Structures Using ,{-i,

1. Sor:t a random array of n integers iacce ot lhe valr,ie clrr
by r-rsing a reuursive Mergc scrr aigui-rih -r

* Accept & Display Furrotion
c Merge Sort Function

2. Wite a C program which uses Binaqv search iree iibrarv anrje Create Binary seaich Tree

" Search a node in binary search lree

" Display a binary search iree(pre_ ()rder -l-raversal)

oEq.
Q"i) Data Structures Using.C,

i-"Polynomiais with varying degree can Lre r:epreseniecl iising linked list A term in apoiynomial is representert by a node rvilir structurc.
Coefficient exponent l_ink
For example a porynomiar xr000 r i r50 r -5 :x4 cair be represeniecl as
Header I 1000 3 50 5 4
The number of 

.node-s 
requireri to rcprcserll ihe polynomial is s;rme as thc nr-imber ol'termsin the polynomial rvith an ad<iitional :rode lor ',hc lieacler. The nocles are maintained in thedescending order of exponents. (_rnc,,e,.,t t,, .,,.,.,.nr ,t,c-t^.. .- r.... - : ,

other operation on polvnomiars ',,'h'.r';,i;.l";.'o;;,ji;;l il";:ilffi'rXiH,::,.:*
program to solve the problem by u-"ing approoriate ciara stnr.ctures anci algorithms.

Q 2) Object Oriented Coneepts anei Frog.ramrning im L-++.:I write the definition lor a class cailed 'tim,'" thai iias hcurs. rn!nirrc\ & scconcs as
integer data members. Consider 24 lr farntat, The class has the ioliowing member
functions:
a) void settime(int, int, int) to set the si:ecifieii r.aiues olhours" u:rnutes anrl

seconds in object.
b) void showtime0 to display contents ol iime objcct.
c) time add(time) add the coresponding -,,aiues olhour-s, milutes anci seconds

(<60) in time object argument irr curr*i* rilne objeci and make appropnate
conversions and return trme.

d) time diff(time) subtract values of hours, minutes and seconds in iime object
argument from current time object afier inaking appropnate conversions and
return time difference.

Write a main program to iliustrate the use ol above class and member function.

2. write the definition for a ciass called Recrangle ,h"?L, floating poinr dara
Members iength and width. The class has theloiiora,ing member functions:
a) void setlength(float) to set the length ol data m"rnber
b) void setwidth(float) to sei the width ol dara member

l?atai 40 Marksj
iiorn use::) in a_scenrling order

implenents ibllowing Functions

l10l
t10l
l5l

[Total Marks 30j

Isl
t5l

t8l

31L" I

l)1L-J
l1t
LL)

l2l
t?t
L- l

l7l
i8l

.:acrl lrciangie anC iis area and perimeier i5]
i10l

t8l
17l

l8l
L4)

c) float perimeterO to calculate and retum rhe perimeier of the rectangle
d) float area0 to calcuiate and retum tire ai *a rif ti:e reclangle
e) void show$ to dispiay the iength anii vr,iCrh citi,e recta;igle
0 Overload compare{) tcr

e compare two rectangies i--]. ii,-..i. -,i,.-i ,;...1r ,r
q compare iwo teclarigles ly :lr+a

V/nie mail i,:nciicil to create i\,,.o reclangi;: r,i:i:,.rli ..irid dis.iar.,
n nr -.v"J I V E}',a



M;rxtmurl tvt.1r rlr. u i-,

i..:"ii Elata Structxres Using '{-' i'i'ctai Marks 481

X. So( a i:anrlorr airay cln iniegers (accepi. the value oin fiorL,:ser) i:-: a:;i:endilig orcier

by using recursive Quick sod algorithm.
* Accepl & Display irunction 18]

e Quick Sort Function L7l

2. Write a C program which uses Binary search tree library and implemenls flolLov''ing

Functions (use Recursion).
e Create Binary search Tree
@ Count all ieal nodes in Binary search tree

€ Post order'lraversal

*"il lllata Structures Using'C'
OR

1.-i'he Josephus probiem is the following game. N people, numbered L ir, N rrre .ittLirg iii
a circic. Starting at person l, a hot potato is passed, After fui passes, the pcrsotr hclcling

tfir hot potato is eliminated, the circle cioses ranks, and thc gamc continLics with tire

llcrsoil rvho r.vas sitting alter the eliminated person picking up the lrot potato. 'lhe lasi

remainiirg pcrson rvins.'lhus, If M:0 and N:5, piaycrs are elitninal-ed ln orclcr, anri pL;iyer

5 .a ins. Il M-1 and N-5, the order of elimination is 2, 4, 1 , 5 and tlic player J r.vins- '['ire

Josephus problem neecis to be solved lor general values of M and N (N '' 10000).

Irormuiate the problem and write a C program to solve the problem Lry using appropriate

eiata structures and algoritirms.

Q 2) *bject Oriented Concepts and Frograrnming in Cfl.: flTotal Marks 30]

L Deirne a class narned Clock with three integer data metlbers for hours, minutes and seconcls. Define

piirameterized anri deiault constr,rctors. Overload increment and decremet.ii cperalors appropriateiy.

Cveric-ad extracticn and insertion operators. Consider 24 hr tbnnat.

[101

It0l
r<t
tJl

* Delault constructor and Parameterized constructor

" Overioading of each operator carries 5 marks
* DisplY Function

Wnte a rnairi fi-inction iilal uses the above class and its member lunctions-

oR.

2. Wriie the delimtion lor a class called Rectangle that has floating point ciata

Members length and width. The class has the foilowing member funetions-

a) void setlength(float) lo set the length of data member

b) void setwidth(float) to set the width of data member

c) float perimeter0 to calculate and return the perimeter ol the reciangle

d) float area$ to calculate and return the area ofihe rectangle

e) r,cid shorv0 to display the length and width of the rectangle

fl Overload compare$ to
s compare tw'o rectangles by length and rvidth
E compare twc rectangies bY area

Wriie i-lain lunction to create two rectarrgle objeets a-nci dispiai' eacli rcclaiigie

. ll,l i': ; ,. a ottd lcr:mcl cr'

t-i.3 ! f iva

il+ll
rf n I
lLwl

tLi
fll
ljl

izi
LZi
r1t
lLl
121
t)lL*l

i-l

iRl,.rl

f<l

llili



fTotat Marks 4l}i
i . Read the daia l;,rrir ri"*'"r" rJ\ay"e .ix.i-'{lie and scrt cn age using fuierge sor-l

and wrile lhe scrlcrl daia r"o another file 'sofiedernponage .txt'.

" Reacling & ilispia,r; the fiie
e Merge scri Fui;ciicn

2. V/rrte a C propT'ani which uses Llil:ary search iree iibrary and impiement-s iollorvirig
Functions

e Create llinary sezirch'1'rcc
e fu1 order I'ravei-sal
e Search a nodc in biirar.v scarch trce
e Count al1 nodes in brirarv searoh tree

OR
Q.1) Data Structures {Jsing'C'
I - Consider the database of books n-rainlained in a library syslem When a user wants to

check whether a parlicuiar book is avariable, a searoh operations is called for. [lthe book
is available and is issr-recl t-o thc llser, a deiete operation can be performed to remove this
book from iire scl of avaiir.iric hooks, V\/hcn the user retums the book. it can be insefied
back into the sct of-avaiiablc l--ooks it rs essential that v,re are able tL) support rhe above
mentioned operatrons as ei'flcicntly as possiblc as since these operaiions are performed
quite frequently. Forniuiatc Iirt: lroblcru and.write a C prograrn to solve the problem by
using appropriate data strucrules and ;ilgorithms.

li0l
isl

li0l
15l

15l

tsl

Q 2) Object Oriented Concepts and Programrning in C++: [Total &'Iarks 30i

1. Implement a class 'datzr' ro overioaci loilowing functions as foilows:
a) int maximum(int, int) i-eturns the maximum between the tw,o integer arglrinerlts
b) int inaximum(iirt *a, int arraylength) retums the maximum integer from an airay 'r
c) r'oid maximurn(int *a. ini arrarylength , int n) display ali elements from the ?rri,yr '3'

lvhich are greater than given number 'n'.
d) int minimum( int, inl) retums the minimum between the two integer arguments
e) int minimum( int *, ini trrraylength) - returns the minimum integer from an array 'a'
$ r'oid minimum(int +a" itit arrarylength . int n) display all elements from the array'a'

which are smaller than given numtrer 'n'.
Write a main function thal uses ihe above class and its member functions.

OR
2. A book(ISBN) and CD(data capacity) are both types of media(id, titie) objecrs. A person

buys 10 media items, each of wluch can be eitlier book or CD. Display the iist of all books
and CD's bought. Deflne the c.lasses and appropriate member functions to accept and
display data. use pointers and concepts olpolymorphism (virtual functions).
c Accept and display lor class media, book and CD - each function carries 2 marks i12]
e Use of po1;rrnorphisrn(vi(ual function) lb]
' main function w'ith u-=e r:i o*inieis and display iist of all books and CD's. if 0]

*.3) Vir.a

ail
lLj
rqll-'l

acf
IJI
lftt-l

irl

i\lii

Ia-]

i, {;i



_^5

i .Read the aata from tlie 'empioyee .txt' file ancl scr" an age iising Quick sort
and v,;rite the sofied data to another file 'sortedernironage .txt'.

" Reading & Dispiay the file
. Quick sort Function

2- Y,lrite a C program which uses Binary search trec iibrary and implements ioiiowing
Iiu nctions

c Create Binary search Tree
e Search a node in binary search tree

' Display a binary search tree (In orcier T'raversal)
crd

Q.i) Data Structures Using'C'

1. An Address book contains the name and olhcr cielails oi fiiencis" User u,ants to check
for a particular name and get lhe details such as phone nunrtrer or errail address of his
lnend. New Addresses are addecl lo thc adclrcss book. 'l'he contact iniormation may also
require frequent upciation, Certain impodant c(intiicl nrunbcrs (a srnall number) wh.ich are
frequently required should be acccssible very i:rst. 'I-hese cr>nlircts may be imporlant

(favourites) at some point in time but rnay nol contin,.Lc Iu rcrn:rin so and i"rave to be
removed. Formuiate the problern and writc a C nrogram to solve the problern by using
appropriate data structures and algoritluns.

Q 2) Object Oriented Coneepts and Frogramrniag in C i-+:

1. Implement a class'invertdata' to overload 'inverl' firnctron as follows:
a)int invert ( in$ - returns the inverted integer. Eg. invert(5438) will retum 8345
b) char * invefi ( char *) - returns the reversed string reversc("eomp") wiil

[Total lV{arks 30]

fTotat Marks 4G]

return "pmoc"
c)void invert( int u ) will reverse the an-ay order zb array 15, i, L2,4] u,ill be

inverted to 14, 12,7, 5f.
Write a main function that uses the above ciass and its mcmber furrctions-

8R.

2. Implement the tbllowing class hierarchy:
Student: id, name,
StudentExam (derived from Student): with n subjects (n can be variabie)
StudentResult (derived from StudentExam): with percentage, grade

Define a parameterized constmctor for each ciass and appropriate fiinctions to accept
and display detaiis. Create n objects of the StudentResult class and display the marklist
using suitabie manipulators.
c Parameterized constructor, accept and disnlay for each ciass-each function carries 2 marks

o Display marklist with Use of m:inipulators
Write main funciion ihat uses the above ciass a,nii its nieml:er fr-rnctions.

ii0l
isl

[10]
l10l
lsl

i10l

l8l

U1

tsl

t18l
f11
LI

L'l

l1*iQ"3i Viva
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.vie,i: i-Iluiii iYr.d.l []. GU

- - i'E otsl k&arks 4'*i

1.{.'.rtz.r"e. a rarrioni trrat ci il inicgers. Accept avaiue x iratc Usei..lrtl'-r}r iln, -rt >rai(-h

aigi;iiiiue ic check il,lrelher the nunioer is present in ihe an-a-v lr not anri ouici;'L iire

J, )-ir ir't: ;l :];r: :urrhir r: piCSCnl.

+ Accepi & Display L-unction
€ :-rneai Search Function

? imL-lemeni a stack iibrary {dystack.h) of integers using a oynamic (linked list)
inlpien.reniation of lhe stack and impiementing the Push,Pop.lsEmptlr,irrtt,Peek operatio:rs

Vr/nte a rnenu driven program that includes stack iibrary and calis dii'feient stack operztticns.
* i'ush &- Pop operation carries 8 rnark each
* Isemnlv & Peek carries 4 mark each

" Ltii

aal
l4l
L7't

OR

iLo1
t(t
luj

lil

i'E-s€ai tr€arks 3GI

V"1) [iata Str-uctures Using'C'
l in breadiir i'i:-st searr:tl iilFS) oia Graph we start at verte;{- v anii nr;,.tk ri as h:ri'ilig

.bccn 
r,isitecl. A.1i '.rnvrsrtccl .zertices atliacent frou-r v are visitcii irext,. l-iic v ts thus

c,.lrrLple I,cly ,:rpioi.er1. -l-hr 
',,isited but at unexpioreci vertices are takr:tl up ac;'-l liri

e xplor-:rliou. llxpioration continLres ui-rtil no unexplored ve(cx is ie ft. Ii ilirS is us,eC r;it :i
cgrurectcii urrrirrecLecl u.raprh G, then all vertices in G get visjlcd ;rnd il'ie graplt is
c,.rntplciel-y rraverse,l. -fhus BFS can be used tc check v;heiher g-iapir rs cc',tritccleii.

i;oriliulai.,: the problein and u.rite a C program to soive the probleiri i'rv usiirg ai)pi-r)i-in;it,:

ilaia sirucluies and algoritlrms

Q 2) Objeet Orieated Concepts and Frogramming in C#:
1. linplerneni the foliowing class hierarchy:

Sludentr id, na.me,

Sitrr-lentllxam (derived from Student): with n sub-iects (n can be variabi';i
StudentResuit {cierived lrom SludentEram): with percentage, grade

Define a parameten;:ed ccnstructor lor each ciass and appropi-iate tuactir.-.ns io acceili

and riisplay <ietails Create n objects of the StudentResult class and cisp'la-v tire inarklist
using sr:itab le manipuiators,
u P:irameledzed conshuclor, accept and display for each class-each ij.rnction carrics 2 *rar.ks

" llisplay rnar klist with Use of manipuiators
Wite main iunction thai uses ihe above class and its memtrer funciions.

OR

2" We'ite a C++ pr$gE"am to implernent the foiiorving:
Define a class 'city' witir ciata members narne and STD code. Accept 'a' cities *'itii STD

cocies ficm user, Store this data in the file'cities.txt'. Write a progrcru that ieads the riaia

from file cilies.txt into ihe airay. Output the iist of city with STD cocies. Wriie a searc j-L

irnciion lc srarcir a cit';,, by name and dispiay its STD code

e accept :inC riispiay hraction defirution-each carries 2 marks

= .siiting daia rc a [le ani readlng data irom a file-each can'ies 5 ii::rl i.s

* ilrs;pia,v lisi oi'i:iti;s '*lii'r ;l llD codes iror.r file

tiQl
L 1UI

i7l
isl

: e Search funciit-rii- 
1 -- -r^^- ^^):r^ -^-t-^. 

i.' 'i,Vr:ie rxaii: icnciici.i iira-i i;si:s 1i1g 3[lrie ciass anC it"s membe: iiincllot;;
j *.-1 i t/ iv*_

i4l
iii)l

i51
aa-
irJi

i-: j
: I t!:



fulaximu rrr idark:;. l-', i:

*-. i i Llat* 9ir'*riui,:s ijs::ig'i -' i?ata i i--'{a r i.-:. ai} i
'1. ilea,-i :it,.: ria!:- licrr iir ::rtrcs.i.'-i' .-o;:1'iitiag nailles ci lC cities anC iheir iiTI] iories

Acccp;:j ti?ri.rii,,ri'iit: lri;; ir"r,,lit i-isel anit ii-;c iinear search algorith-tn ic check ir.'heiirer

lfi.; itari,i:::- i;rclerrt rir tirr ilLe:iir.Ji,.uipiri liie STD code, oiher-wisecutput"cit-v not ill

ihe iisr"
a .4rcci:pl 1t l,)ispiay lii,inciion
. L,in.car Searcr'r Funclicli

2. ihere are irsls..r]-rcreneiveiecrenLsare alweysappenciedattheendofthelist,-l'helist
can be irr- cle merri,eil as a r:ii.cuiar list v,,ith ihe extemal poilter pointing to the last

e ler:neni oi thc lisr,. fmplen'ient siagilr iin-ked circular list of integers wiih append anii
dispiay nperaiions. Thc,rpcraitc;r: acpcnd{l-. n), appends to the end of ttre iist, n

intege rs ,;iihcr :rcteptet.j iio::r usei tr racdcirjy generated
* Cr.eat-rr-,n oi circriiar t-lrr<- Lisl & Append [runction each carriresi0 rnarks
* i] lspllri' ij,-tltclitlii

rlR
Q"1) []a{ii 3irir';ia;r'rs Lj!icg'{--'
1 ln cicpiii fil:'i se:li- i', rti ;.i i irapi-i i.rit stai'r 3i ve rlex v atid rnark it as having been visiieC, 'I-he exp'i.rraliou t;

lhe vt:iir:.'< i1r!ri.1irl:r v:sii,r;g aii ii:i adjaccni vertices however the exploration of-a vcrtex is stispendcd..i,

soc\i-L ii:t .i lc\r rjir:i;.< is icaci,tii. ari iire rx-1,;l3126iot1 of a nev., vefiex begins. 1/hcn ihe expliiraLion t;lttcr'r

vcftex is i,.vcr, ii'r.- cxlrlor:lilici.i. i is rcsitired. DFS can be best implemen-'ed as:r recursivc lutlr:tiott.:1

li;pr;loficui :.{)il i;l l, lirrr'iir(j 1,.'".:ir; 'giapii rs a iinear ordenng oIallits verlices sucir that il(] coniains ar

erlge (Lr. v), tir:::i i, i:rrl,r.: i.tf-or.- v ro liic cnieriirg, For topological ordering IIFS is called on the grapl

and cveri, vrrlc:. cx';ii-,rcd t:; acili:ii onto the front of a iinked list that lbrms the topological ordcr

!-cn;rui;-r1,: ilrr: t-,ri,i:icrrr air,i rr,:iic:. C prcgram io solve the problem by usirlg appropnate tlata structurc:

and aigoriilurs

Q 2) llb.;rei {}iiercieti {,riai:tuts anri i}r:*gramming in CH: [TetaE Marks.30i

1 . lVriic ihc cleili;iirr;r., i-ci rr class caiied "cuboiiiSolid" that has length, breacith, height and mass

i:a:: iloarf ijr;,il;.. lrre uil;ers. i-ile ciass has tirc foliowing member functions.
&* a,] Accept(l alii l,1ispla,vO tiriictions - each cari-ies 5marks

b) iioat.gei'lcilrirci) iirat retur-;is lhe voluare of the metal
c) ilcat gctsriria,-' 'riecii l$ai rrtlrr.rls the surface area

d) i-ioar geiiieilsirvi,] thai reiLri::is lhe Censit,v

lVnie a tiuillt iriograir: ic iLiust,ratc the use ci above class anci memtrer function.
OR

2. Iiel}-re a ci;rs,* ai:eouilt ivrth foiiorving specifications :

pritraie data irreuber.s : aeeouat nurntrer - automatically generated six digit acccuttt numtrei:. t'irst lwr:

digit are used lbr barrk coCe (assritre the value 82) and next iour digits for

{accouni nuinber(use st-atic keywcrC) .aceount type - it can be one olthe following type {
saving, cureni, ixc,i, recuritg),arneunt - long integer for ihe balance amount, Owner
Name - naind of lhc ;.,rvncr

Pu b Iiu da 1a nt c i r rh.'i-' :

t! I

| 11,
\t 1

l20l
l:r

Ll0j
f\l
LJ J

tst
f(l

i5l

a) Accept i) ,p'ith i'aliii acc*uat number and LIse of static kelword
Accepiii ..r'iti: ';ajrria:ir-.ti loi arcsuni i"1pe

: )ihr.f,i ,. ,r...,,:,:, ; -

b) Disp i a',' li.=rci]r j-.il r i:. ibr-rlret lcn
r:) Derlr:i iiI aiEa]rri'i la il ir :r{:(l{}-riill

rt) 1:+t,hiir-:t,:., ,r:: .iir'-,it,-t ii'r aiir,:r.,1lick-iilI ihe iriiniiri,.rr balancc c, rn(1ili,,)l

"jiti::,t irri,i: i;aii:::ri:i,:l |.j .;,:;i;l-]t ;nic=::atlcn irorn';-sei e'nci o:oen "n" atccll-ni::

i{,,r; l-i'r'i,r,,::1,; r1 :.:':rl,:i)i.a rriil.;cat.iliii ai:d i:isi;iay iheir injb:marri,l ,

{}.3i 1/ 
i'q,,t

t ttl,!
ilt
t)
i(t
l 'l
rr i
i'l
! {i

i5j
a,rfi!

-



Liuratron. 3 Ccr;r:;
* ,.rijir,i \iit-ilie{i i.i{i,;it?.iltntng Coacepts i_Jsing C* )

lviaxirnurri Marks. 8ii
Q.i) Data Stnrctures Using ,C

[Total kEarks 4{}]

1' Reacithe datalromlile 'soitcriciiies.irt'roniarnriigilarnijs.oi i0ciiiesandtheirST'l]
codes- \t-ccept a name rtf the citv f;-om user anri iise binarry searc|r algorithm to check
rvhether the namc is preseni in the file an<1 oulpr-i! rhe STi] cocie. other-wise outpui

"cit1 nor in rhe lisr"
e Accept & Display irunctitirr
u Binary Search liunction

2" Implernent a list library (singiyli.s'rh) lor a singly iirrkerl list oicharacters withthe insed, delete, search,
display operations. writc a menu <lriven l)rograrn io caii the cperalrons.

e Creation of Singly link iisr 
L4ja a lnsert, Delete caries (r rnarks caclr

* Display Irunction ll21

. search Functro. t41

Isl
{}[{.

Q.f i Data Structures Using .{--'

1- A postfix expression olthe iirrm.rbr cil-*"ub,' is rr) l)c ev.llualed aftei: accepiing the
values ola, b, c and d-'l-he vaiue should be licceplecl only once ancl the same value is tg
be used lor repeatecl occu.rence c,lsarire syrnboi irr thc expressign. Fonrrulate the
problem and rvnte a C prollari to soive i.irc oroirlern b;.'using appropriate rlata stnrciures
anri algorithms,

t8l
L7l

Q 2i Object Sriented Co*eepts and prograarruiirrg isr Cj-+:
i, Impleineni a cia-ss 'irvertriata' io ovcrioad 'invert' lunciiori as iollows:

a) int invert i int) - retui-ns ilie inveried in;-eger. eg. invert(5438) ,xili retwn 8345
b) char * invert ( char *) - :-err-rms ii'rc l'everseci striilg eg. reverse{.,comp,,) wili

fetur{ "pt-rroc"
c) r''oid invert( int'* ) - rvill rever:;e the arrav olccr Air array LS, i, 1,2,41 will be

inverted to ft, LZ. 7, 51.
Write a main function that uses the above class and its member lunctions.

" Defauit constructor and Parameteiized constructor
. Overloading of each operato. carries _5 marks
lVrite a main funclicn thai uses tlie aDove cla,ss :nil lis :-nem.bei- iiincrierns.

Q.3i Viva

[T'otal Marks 30j

ii0l

tBl

12+31

i20l
lsl

iiC'l

U1
tsl

{}E<

2' Define a class named Ciock with three integer rlata mei;-ibers for LLours, ininutes and seconds. Define
parameter-ized and default coirslructors. OverloaC increment and decrement operators appropriately.
overload extraction and insertioil operators. Consicler 24 hr flormai.
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Maximum r{arks 80

i)-"'ti Llat-q" structures using'{J' i-f,;tzi Marks 401
:,.L:nplercent a slack iibrary (slsiack.ir) of inlegeis using a si.liic illrill-i:'iei::arioi-i ot-ii:c stack arid

inplenenliag the inrii),Pushi),PorO,IsEmpty0& isFuilil tiiese ootr;riiors ,.ilirie a ldenu .jriven
prograiri iirai inciudes stack llbrarJ anrt calls diflerenr

stack operations

" Push & Pop Function each carries -5 N4arks

" lnit Function

" IsEmpty Function & IsFull Function each c-.aries 2 r-r-rarks
2-. impler:renl a list library (doublylist h) for a doubly linkerl hsi of inreger wrrir ihe

search, display operations. Write a menu driven program tci call thc oper:rtrgris.
e (lreation and Display of doubly link list each carnes 4 marks
e Insert, I)elete carries 6 marks each
u St'3rrh l- unct ion

oEr
t-j.!) tlata Sfrueta-ares [.lsing'C'
i- llar-rks3l-lcirrecordlransactiorrsonanaccount.inorderoliiie tirncsoi-ilit:ii:iirs:i.rtri)ns,burrnai-LyJreople

iikc to i:cceivc their bank statements with cheques listed in orclel by ctie:qtre nirml;r:r Ile<;1;lc usLraliy
wr ite(usc) chcques in order by cheque nurnber, and mcrchants iisuall,v i::r:sii ilrr:lir *,ith rcascnable
rlispatch. -i-hus iew cheque numbers are usually out of order. ljsc arr aup;'lpriati::ir)rtin:,I algr.lnti-im ior
converting linle oi transaction orcienng to cheque number orcler-rng. Iroirntriatc ilii: prr;i-rlern an6 r.l,rite a C
program io s<live lhe probiem by using appropriate data struciures ancl aiqoliitgt:;

Q 2! *tljcft {iriented Cosrcepts and Prograrnrning in Ci+: iiotaE tr.iaa:ks 3g!
i" Lnpierneni a class 'printdata' to overload'print' furrction as fi;rir:r.."..',.

a) voici print(int) - outputs vaiue - <int>, that is, vaii,ie fcliolveci b-v rhe r...r.ili,i: i:i i1:c integei.
eg print(10) outputs value -<10>

o) voici print (in{, ini) - outputs vaiue - [<int>, <int>i, 'ihat is, vali:r io1i3,.r/i:]{i }i. ii}.;
iwo integers separated by comma in square brackcts,
eg nrint{4,6) outputs vaiue-[<4>,<6>-l

ei void print(cirar +) - outputs value -"'char+", that is, vaiue foiic-...v,:d i;1", llii: sir-:it:{ 1ri

double quotes. eg print("hi") outputs value-"hi" i"5I
d-) void i,lrint(int n, char *)- display irrst n characlers liorn the rir'.-r :ltril'l.

eg print(3,"Object")- outputs vaiue -"Obj" l_il
e) void pnnt(char ch, char *)- count occurrences ofa character fiorri rhe glv:ir slrrng

eg pnni('P',"CPP Programming")- outputs value -3
Write a lnain fi-rnction that uses the above ciass and its member iuncrLon-q.

OR
2" Impiemeni a class Time12 which stores time in i2 hr fonlat (hh, rrur. ss, am/pn'l). It has

icur data members, three integers for hour, minutes and seconds and a character array of size
2 sionng amlpm. Define construstor with default arguments (midnight). DelLne accept and
dispiay functions. Implement a second class Time24 which stores iime ta 24 lir
icrmai ihh, mm, -qs). It has three data members, three intcgers for hoirrs. iniilLi',c& sec.omls.
lmpiem eni fbilor.^..ing fu nciions:

;) Fncr:ii fhncticn isequal() to coinpare time in i21rr fonri.,l il irir::^ rir l.i r:r ii.'n:r;ii 
LS j

i:) .ron7.i1 iirrre in 12 iu-fonnat ta 24 hr fonnat i6l
+ .-.ii:s'ri: ii.i.ri r-.l ciass 'iimei2 rr..ith default ?rguillr-i1t i5 j
+ :irci,t-,I +l liispiav iiurrciion ii]i,viii'a tli:,,:i: l:.rt:iiii::t iira! Lases ihe abcve ciass anil iis iit+rtn=. i,,,,..,. .,, i{ri

i].--i;iii-:;,: i:*t

li0l
i1l
L4l

iiisert. rielete

i al
loj

lt2l
tsl

fsl

i5l

i5l
t{l| \r
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LiiGi:l

I al-Iin'i 1it g i-i,. licec i:;
Maxiinurn

Using i-.i i j
Ma-rv:t. di:

Q.1i *ara Slriictui-cs i,:;ing .i,
i {--reaie a ralrioi: arr.iY i. rr ;tiicgei-s. Acceoi ;l vaiuc

algorillLr-n lc cirer:k ri,i:e tiri:r iite lLli-r:b._r ls preseni in
position if'rhe nLirnbe;: is pre.serri.

;- r'iom user anel use iinear ,"urriio'u' 
ir€a'k-s 4*i

the ara-,; or rrot ancl outpr_it the

t8l
i7l

i4l
i I r)-l
L_ - I

lsl
t5j
tsi

| 161

Il rl'l
I0l

G[<
Q"ll Ela:n.\rE-rEr.iriir.i i i:rrg "{

l. hr breaCtir f Ltsi sc:Lri.:ir f lii,:;; .i':i {irai;h .,{.e start at vertex v and rnark it as haviirgbeerr vr.,tiicii .."'-li Lritr'ts;iicii vel-irce.s .:idjaccei from v are visrted next- The v is tiruscornpieteii' cxPloteli i'1rc ,.,i:;rtcii but at unexplored verticcs are taken up next lorexplrtr;rtion, Exi,i,,11ri;i,11 !irltLiuLrc.) iinlii itt, u,-r."pL,r..J'""*u^ is left. If tsFS is usecl on aconncctecj ur:rjrr':r:rcrr sfarh {;. thi:n ari vertices in c get rrrir.a and ihe graph iscc.trli:i,:ie l r r.t ;r'r 1.,\--,: I ii.:: r: l :-- ,:-, : Le it:;ed ic check u,hether graph is co*ecteii.Fcrnrrul::le ii:r.r- 1,1. iiiLlii --,.!: +.r tii_: ..i l.i prl:lra:tr iO scl.ze the problerrr by using approprlatgdata sintcitu-cs alid a ieo::rihirr.s

Q 2) *b-iec6 {i::!e:ritri i',-rt?::cirts ar,ii frrsBram*ei;rg in CJJ-: j,Eotar &G-ar&-s _?i}i

i. VV-lifc:i f, r ' iji.i:::a..i;jt i,._, ii::Fl..lit::rit the {,:ilowing:

15":"r:_::";s 
'ctr-," !i-'iiii data rrenii-.ers ,,ur," u"r.i S'fD coce. Accept .n,ciries lvirh ST*:-uuLl irtrJIr Li-it' si.i-r li;ls ri:ta ,t ihe fiie'cities.rxt'. lvrite a p.ogruro thui."uar tire c_ata.

:-,1::.:':,:. a.' 
r:ii.: ii:. r,.r;a;,,. tiurpui ihe lisi of .ttywirh STD codes. Write a searchiu,:, rr'jl, ....:.; . t1 . lrij riarnc ai:d riisplal, iis STD code.e Accepi a*it ,,irsgiar, i.rtrcrion definition_each carries 2 rnarkse wririrg c:ira r:-: a trir anci reaciiug dara tom a fire-each carries 5 marks

" Dispia-_, li::1 *i cilies rvlih STD cr;cies irom fileF S(:arc.llLri,.i:t:li
'w:-rie maln ru,r.'iioLi .la. uses rhe above crass and its member fi'rnctions.

OR
Deiine a cle-si nai:rc,:r i'-'rnpre.i ibr representing conrprex numbers. A comprex nurnberhas the gerer=l i(1. .l + ii:, -u'"..cle a- the , eal part, b - tire imagin ary partare both real;lumbtr'sar:'jil'; l-i3fri11:pai'air.ei:rizerlan.idefault.o,.rrrr""io..il-verloaci*,-anrl*

l rlifJ:. ,: \ .. : ; . .J. . :r.r: :. :a _

* De fo ui I cc i:s tniii L1 r & pa.rarrreienz*d construclor_each
* Cveilc::iririi ul .. 'ir..z.!o. 8.._ - cperaii,-i_ each carnes 5
* iir'.-:ir.;:.i,;i-r.r, ii.,..jl:.:

* Acccpt & iirspia-y Funclion
* I_inear Sear:cli fiuncticin

2' Impierne.r a sl.ck librar-r,(dysrack h) orintegers using a d;.namic (rinked list)rmpler.nenttrrion or trrr: srack and ir.prernenting the ini"t,pushpop,peek& isemptyoperatio,s' write a rncitu dtr'cr1 program rhar inclucle, ,tu.kiiu.ury and cails diflerenrstack operatiorr-*

* u Irush & lrrrp opeiatrori carries g irarks each* Inii
u i',.lck f.i is i:ntl;i.y. I,rf)eraitr()1 c:rtries 4 mzrtks each

caries 3 narks
nrarks

WritC.,,,,21:, ,,:l\': ): i,ai .-.r.i.l.i ,l.s ati(r.,,i: uiaS- anC iiS fnercber funcliOnS

i

:
a

i
a

I
1t
a
,i

z

i.li'\i I

ali\1
i:vi
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fu4axinrum Mark:: 8i;

Q.1) Data Strucfures Using ,{i,

i lmplemeni a iisi itbrarl- {singi-1,irsi ir) ici ;:.. ,-:tr:i:,i.t llxeri rt;i
cispla'y- wnte a menu driven prcgrain io r:ail ihi:se oneraircirs.

f i'otai Marks 4iJi

ui tiie-qe; with the operations creai,.. i,)eicie

e Creat9 & Delete ai rionr, ilispia.v operiliic;ir c.ai ni:s -5 Mark-q each
2' Implement a gueue library (dyqueue h) oi- integers usrrg a ciyn:rmic (circuiar linked list)

implementation olthe queue and implenrentrng thi: aboic Lnsert,Delele,ls Empty operarions.
Write a menu driven program that inclur-1es queue librarT ancl calls rti6eient queue
opcra t ions.

a lnserl,l)elete,{lreale ,[sl]rnpt,v,i)rsplay oncra.iion cames _5 rnarks each
{,} tt

*.-t, Data Structures Using ,C,

i. Given a rlata set consisling olt-i intcgcrs- ir ilvi rj()ili.f iulltilt;rry is io bc produced
consisting olMrnimunt, Maxtirturri. l"1r:tii:in i:i ,iriri lrli (.)rr:iirliir:. Fornuiate the problem
and wnte a C program t<,- soivc the probicrr-r iri' irsurr. ripilr()l)ii;ric daia stixctures and
algoritLLms.

t15l

12sl

Q 2) Object Criented Coneepts anci prograr:reriiulg iir i.-r + : [Total Marks 30!
l" irnplementaclassMessage havingtivl 113111 tncrrr.irr.:isai)iijirrer rocliaracterancianintegerstoringlength

of the string' Implement a ciass Key havinll tr.l'o ,iatii nr,,,t,l-.c,'rs :r character array of size 30 and an integerstonngactuallengtholthestring.T'hcrc:iti-1r:11r;i1.:\)ii irui a!r:t-h:rilhe lengthshouldtrelessthan30but
;irinimu-ni size 8 and having aiieasi ci:c tligit :irlri {r!nc upl--.". .rr. characler in it Write a fHenri firnction to

:ncrlpt 
a Message using key (use some erlcr\/pii.)i! :ilgr-:r'iiir.nr) :.nci decrypt lhe encryroted texi and display

It_

a Accept and Display functiol-l tirr irriessage &
e Friend firnciion to eitcrypi lhe n'iessagc risrlq

encryptei text.
e Decrypt the encrypted text and riisplay ir
c Write a main iunction that uses the abc..,e class anri i!s incmber fi,rnctions.

2- lrnplement the following class hier-archy

student (course) Teacher idepartmenti

Teaching-Assisi:urr i) j

Define corrstructors and appropriate iurrciiliis ir.: rr-:i;ci:i ::1.,:i Ji,r1,.ia;r :ier,aiis.
e Parameterizedconstmciof. acarijiJi a.l,j cij:.,..:, -.. .._: !...., =.iil,i._r.i2.tZi-2)mark-s
i'.::tr:nz !r irl^C:i.,i:.r'.; , r'. ii ...:,,:.,,, .r.nelaij.;.

K-c-v ci;,r:;..r cach c-ai'i-ies 5 marks
.allr--\,p{ l oli t.1 i.qlo n i liJ-l] and display

t10l

i 101

tsl
15j

L24l

t6l

ilsl

p er-soft (tirstn:tl* *, lasirr ilm e i

g"Ji tr/iva



'.a'i I ljaza Sti-uciures ilsing .{., 
i i stril G.farks ziii!

::;;[:il;;";.''#I=::::?:;:j.?.i:,:.i-,:1r,, iini<eo ii,;i oi,,,ieqer:s iviiir *ie i,i]c!.iili,,,! ,,.{.a,c€ ( rt'irr ,r.".*. ,,,0;r""*#T::H-:1 I.; 
, rh:st ,,,,.,, ,,,, ,,.

'' ?ifil;program 'which uses Bir-rary search tree irbrary anii inprernenLs
e Create Binary Search T.reee Couirt non leaf nocles in binary search tree" Dispiay a binary search tree (pre order Traversal)

+ ii ' tlata Sf nuctures Using .C, Oft
: .1 s1;1ll c j;,.,.kc:. 

.

<i.cLin,eni ,., ,,r"lr),1.1,',,".1.I-lro;",.]:"]il iX;?;::,}::.i::Tl:,:il:::;;,;:_l;;;:: 
,,,, ,,,il:,:i";:,:,jl:H,iS?:il:,J,#[:f,,;;n;;J:,,:*:,.r,.,;; ,;:;;,i,,,"ri",ii,,u,,,r,i: 

r:lllPi{rirll:llc clata srructures and 
"l*r.'i'rra*a 

e ii:t:1;robicni iiv ri:;jr:li

..) i,! ilirjcrt *r-icniei
,,,,,, . 

^. 
; ;;i; f 

"."' 
riff l,iJ if, LTT[] il:,';,: ;,.,riata mcrnbers 

^r--onsiaer 

r* ,, r"-,,"t rhe crass il *;;,i:ff,';:-::,:.;'13:;,l,, 
ai F?ar'!ts -3{i}

',:::;:'J':li::;:,J:' 'n''' 'o "'".""p*'nJ *,.", 'i*",,,-s rn:1111,g5 3y1,i
b) vord showlimeo to.display contents of time ob_,ecr. l.-5l

",l:Hii..]l:ff1:tt r"" 
'"'i"'o""ai"g values orio*r, mi.ures and seconrrs L,l

co n vcrs ions J,lfi il1;ff.nr 
ro clrrrenr time obj eci an 

jlrlut" 
.ippro p n a re

d) riirie difl(time) ."ur.*.i 
"li"es of h,arllu*ent t.* ""1""";il:H:.:: ::*t' 

minutes and seconcis in ii.re olleci isl
icrlrr],,*. o, rJITIlj 

rime obj ect afrer mak_ing ;ood;;" cou vers rcns :.d
\ii'rile a niai. program to illustrate the use of above crass and member runr:tion i:]

i+1

ibilo,,i,rnt

tril

) 1t)t

l10l
f5j

ORi' lirriie rhe clefinitron ior acrass calied Rectangte that has floaring point ciataMembers rengrh 
'nd width- ih.;i;.r ix r, foliowing *"*b.. fi-rrciions.a) void sertength(flou4 t" ,"t ii" i""rri, 

"r*ra member
i; ;:: lll_iili:ar) ro ser tr,. *iJirr ordara member__ / L r \ a pcnmeier( ) to calcuiate and return the p-erinreier ol the reclangle'li I,''rr area{) r'earcurate illfr;;:area orrhe reciangrec; i, rij :tr'*,r ) ru cirsptay ,h;l;j,inuri*,0,n oFrhe recf angtii ) i'i"'u-,'ad *"''''pn..1; ; "",,G;tI,J rectangles by reng*r an. ,.,,rdrli

-.r ire r:raiii iu,r:lr,lr 
-cofirpare tivo rectangles by a."o

::,.1 :i: r:ic: .ri,rii ,r.,,-r,,,.:,_".;.ote 
two ieciangie 

"ulJ,r-#ljillt,r-u:riir:h ;.3q.i:,i1;11,1,,

' .':. _-

t2]
i2l
LZj

!2':
L2j
!7-:
it, l::

t-rj

I ' i; i



Maxirnun' Marks: xii
-,<L.u,E r:.e {,Sing ,i_,

i'f+fal Wzrks.4{i1:

i iiiiti-il-Leri.,i rr:i rilr:r;;r,lcoi_ibiyiis iri iora doubiy Linked iisiciintegers.*rrh
cteaie' i,lsr:t-r t2 

"iis;-'ia--".,'p-er;-'r:-ions. vy'nic a menu dri'en prograix lo call these opei-aticns.e i_reaic irisrt-i r,ri caci. Dispiarv carries 5 mark each

2 ltnpiemcill a iir']eLle iilriary {stqueue.hl r:f irLregers using a statrc implementatrorr of ihequeue anci iinpleine[i1r]g liie inseri,Delete,islrmpty,Isrrili,Init-peek operarions. v/rite a ivlc'udn'ea prorrr-aryr rhai inci:-iiie-! queuc library u,-ra iuii, diiferent'queue operatlons.* Lrrscri, liejcte opcraiior.r ca[tes 3 rnark eacha lsEn-rpry,isiuli liriiciion carrles 3 inark eache lnit ,per:k litlciroir

i15j

tl5 j

L6l

l3l

qj?l Elata Strreciur.*s Usimg,{_.,

2- Write lhr: defiiition irrr a ciass caileci
integer data tneilbe rs. {lc.nsirier 24 h.r

OR

'ttme' that has hours, minutes & seconcis as
ion.nat. T'he class has the foilowiag member

otr-

1 
| lrtti 

chccki;; i:, ;t iiii,i:,r.:iirt iii.rr iooil:.:ir a ciocument anci. compares each word in tl.reGOCLtmcnl 1,.) u i,i,ir. ;ir;icri i;i L lirctionarw ji'ti flitds worrls in the clictionary, it moves on t1)ihe nerl 1,,,1;iql. jf';i <li;e:; irli tjlii t1.," ,u.,u.i- )i rcpurts the user about the rnisspelleti(posstt_.lyiword. i.r--rtn,,i,:., .i.. j,i:,',ii i ; lr.ci r\rii..r, i)r()gr.rm lO sOivc th" p.Obl"nr;;;;*t"
api.-rop rr a te d:i:t s i r': rcl ri rcs : tit (i : i i f:r;ri i h:n_. _

cQ 2) Gbjec;; {jt-iestrrj i_i;ncea-:ts airri Fr*gl.arnrciag iu C*+:

1. Define a ci:rss Mt.,;sii;l: !^ iil-t i\.i,u ciaia members one character pointer and au integerstcring length. In'ir-i ! em cn I lo i ic_r 
-"1, 

i ng i unct ions :

a)l)eiault consirucicr :rnri pararne tirrzed constructor
b) overioad binarr' ' rlrrclator r-() represent co*catenation of messages
c)Overkrarl {j c1,-eraic;r to .ci*i-. a characier at a spccific position
d) Overlcad - operili()i to copy one Message object to another.
write a m:ii' fu.cticn ihat uses l.i-re above class and its mernber functions.

['Fotal F,4arl.-s -3i] j

i2+ 3l

ill
l8l
isl
Lsl

functions.
a)r,oid setrime(rnt, inr, lnt) io

seconds in oblcct .

-.;et ihe specihed values of hours, minutes and

b) void shorvtirne0 to tlisplay contents of tirne object-
c)time add(tirne) add ihe cciresponding values of hours, minutes and seconds('60) in rirnc cbiec: rfsr-rrrlcni ri, .*..t'nr rime object and inake;;.r*;;;

conversions anci rci;'irr iime.
c) tirne diilitirre ) suiri;a<;l vaiucs oihouls. LuinLi'Les and seconcis in time ob.lecl

tlrF1,: tC.'l; ::l^:'. .,..,..' .,i,-.,;.,,,.., ;l.UI r;g;<.1-lo.iirpfopnate CCnvefSjOnS ai;dr'Cl;''l ''1, ,;i'. ,r":. i.

'-''Vi.it':;'i i:lallr': i-'tlr',rl-;.'i'tr :'; riiir:ii:ic r.hr:: l,r..c Gitbove class atrcJ rnerniier iuircticir

*.3i -." i-.'-

L5l

i5j

i8l
i'xl

i8j

i i*;

z-



ilLzr-',mun i Marks. 8 fi

Q.i) tiafa St:-uctur*s Lisi:rg,{_'

" Push,Pop operation canies j rnrrk c:rclr
u Palindrome fiincl itrn
u Iriit.lsEmptyfunclion

i_iR

Ilefine a class named Complex for reprcsentiirg i:on-rpler arin-ibers. A cornpiex number
has the generai form a + ib. where a- the real i_-ait, b , in. rmaginaiy part are both real
numbers and i2:-i- Define parame[erizea:nd,jei:rr:it consinic-l,rr. i.fverioad +, - and *
operaLors with usual meaning.

" Default consiructcr & Paraii-ielelized co..si-lrr,,:r..ri ,.:.iii qari:irs i nar-ks
" (Jverioading ol+ operator & - ,jpei-iitci ;.:irr c.iii ir::,: ._... lrai|:s
" O.rerioaciilg ol * opet-ator
\\'ri'c a rnai: run.'iiOn,hat llir.., Iha Jir,,... , .. -..:,_..r ,,r,

l'lmoienent:ilislitarari' iCoubl;ii:,; h,;ilr-:rioiri;i'.vilirkeo,iisioliriiegei-swrfti creale,Jetele&riispla-vopelalions Write a n-rcau ririven p.ogl-iti,, i,, ;,rll Inesr Lrp.:atjons.e Create,eleieie ai enil , displ:y.,per:tirn carries : r,:rrk each i15]

z Wtrte a funr:tion f het cliecks wlrelher a strirg o1'charz:ciers is oalindrome or nct. Thefunction shouid use a siack lib:-ary (cststacl<il) cl stack- ot'chai::lcters using a staticimpiernentation ol the stack,

i'E*iat Marks 4ili

| 101

li0l
ist
L- f

l6l
ii0l

tat
L- |

!51

! 1*i

,'iFi

r.]"ii Data Structures iJsing .C,

l. Uivclr acla.ta seiconsistiirg.t n tnlcl,..t..,.,r ir. ,r,.,ij.\_.r,:: .1t./ j.l.,5.rr,r.irrccd
consisting cf Mirumriin, fu{ariiltuc-t. fujclir::u. i:;1 a;rri liri ijirairtile ircrnuiale iirc problem
and wriie a c program rc sorve trre prcbicrri i|i, 'rsrriil lr1.r;rir,1,rr;iir: iiaizi sli-ucturss andaionrirhrn"

Q 2i Gltject Oriented Comeeprrs aa-d prograrnniii:g 
i-"-i. {.i ,: [Tctal Marks 3*]

i ' Implement a ciass Message havi.g 'rrvc dal:i . rc.irircr: ;:i ri.r t riei ir character and an lnteger storing lengthof the string' Implement a class Kev having'L-i't> ilnla uicn;i-,r,-s :r character array of size 30 anci an iniegerslonngactuailengthofthestring- fire resliiutit)RSi)n(r,:rieihatrheiengthshoulabeiessthan30but
rninimum size 8 and l:aving aileasi oae drgil .i!1r1 rrrlg rrl:1rq:- .- 15e character in it- Write a friend functiou to

:f"t*'a 
Message using key (use sor;te encryuiir.-r'r airloriiir-.iii anri dec+pi ihe encrypted rext and dispiay

e Accept and Dispiay function for Message 8: Ke.v ci.rs: ,:acl: ca,;.ries 5 marks t10]e F-rienC functiol to encrypt the message uslir{ e :i(,,i} pii,.,:t .lHc.iiiu:i and dispiay
encrypred iext.

e Decrwi ihe encryipted text and dispiay ii. 
[i0]

\\rrite a main luncticn thai uses the aboue class anii i:s ;rier.iber flinciions. fri

ij..i; Viva

.-'i!:, I {:



.-_..t :2!,r.-a rti-uCaui c:; Usirg ,rJ,

l

i .i:ripil::l-rcnl a ltsi iibrary i.coubLylls.h; for a itrrubi_v iinkerj iisi,:i.inicgcrs wiiji rr...ric.r'rr-'':rarii;n-r i'vn'ie a *enu iriven pr{igtafi lo calr rhese operaiii,.rrsz i...'.itat.-.si:arr:h, ciispla,v cperation carries 5 mark each

z !vnie a iunction lhat reverses a stnng of characters. The function shr,r,,rld usc:i siackllbrary (csisiack'h) r.ilslack olcharacrers using a statrc imcienrcnrafrra.f lhc,staclr" pusir .pop opt.ration ca;.rres 5 mark eat.h:: .e vcrscs funcrion I I 0 j

" ir-iii.lsEmpry ltnction [i0]

r*.t: Ela{a Strucf*res tisiag .C, oR 15 j

' i iianks lrficn rcccrd tranlactions on an accounr, in.rder oithc riircs or.rirc ii::ir:r:,i.iloijs.b''rl. lneili'peopie like to receive iheir bank ral.rr,"ntr-*ith.L,.qu,r, irsteri i, ;r..,r i-v,c:ir'':'-[ic ttu'lber..Pcople usual]1'- -,vrite{use) .h"q;;;;; n.a". rry c}rct1iir,: ri.iiriLri:i, ,r:riiiitcl':jlailis lrsi-rally cash them wiih reasonabie jispatcrr. 'r-hus 
rcr.v i:|1si1i,a rilriiii;cr:- .ii.cir:.:,ij:. rlr,,r,j .i r1t.r. Ils6.Jn appi-opn]tcsorlingrig;ai,fljn Ig;_q, 1i,i,.;;::.. ; iir. , i.1ri ,,,,J,.ili.i-ii3-1"- i. ciieclue numlier ordering FontrulaiZ,h;;;;;;",, a.ci rvrirc.i i rriosi,ri' r{)rr,i, '1;,- prr.\J5,;p bv usinq opp,,r,lrt. dala stluciures unri alg,,;1i]1;1.

$ 7i ilirjari,ilri*nteri Coaeepts and Frogramming iri C++:
i I],:11.c :,i cl;::;s .F; 

,_ r^: I i'ctfr"t ft€ari.s 30!

i .: c i i' e,, n.,,,,.,..,'JJJ' :l; ilXl? ffi L::::ii:*:i: #r.Jff :::Ti 
c c, i i,, r L i,i .i *,,

ilararncr::riz-erlco*srrucior shourd.srore rhe fraction i".";;;''f-r1;of,", ai..,;,ti,,!.both n,rnerar<;r and c{enomrnator u-" g..rrg-ur.rt ,o*-o.r*Iiuiro.7. wnie a pr lvarelulrciio* meinber io colxpute gcd of two integers. write tbur rnember furctio*.s i*r:'cliiiticrr' sui:it'iiciio,' multipiication and diviJion rrr."",ir.^"b;ects. I-'ach r,":'cirr-;r: ,.vijj';.,t,- 1,,.,, l,-aciini, cbicr.tr u; r,*r;;";-
" gc,j(j i;lcfion

lrl
I I + +=.51

ir sl

{21

l5l

ilctai Marks 4i) j

iearcir & disr:ja),

i i al
t!) j

i 1{}l

1jl
i5l
'rii
i5l
t--, :

i 1{i:

" ilciaLrii r:onslrucicr anci parameterized constructor+ \iiti'll'';' 5L:btracriOn and Division function - cach carrics 5 rriar(s" \i ,ll'l,i,c:tir.rn() funct jorr
ivr-iie lire rnain iuirclion io irustrate the use of the ciass and member iunc{rcri

CR
impieincnl lt class vector which contains integers in sorted order. The size 

'iitre vecicr va.cs so iheiii'-iii{'rry shculcl be dynamically allocafed. It should h"". ;;;;;ata mernbers rjecrorara}. a pcinier to;.HL;1j,i"11', ;:: 
maximum ailocared size ro tak..u.. oir;;;;;;;;';;,,'.1;."".1"',,.r .:2, wrire

'il Pnra:n:l Cri zcd Constnrctot.p,nn^,, ^^-irr gei vaiue 
",, r"f:fr:'!:.f,|:Xl"":3::;",'...ach carries 5 marks

:l 
.rn:ri:;i velue: ia vector to keep it in saded order

..i 3',1 . i--11 y3;1;1i

-i ir:i:ri(jri)i'i'e :-i!e ."e..,o-a iunctioas to icrir: urrioe of rw.u ,cui{_}fs.:'!"rrl: ;i.': ,i::i.iii r'-ralaiion io iilusrrare the r-ise c,f the cia:ss anil metber ;::rr,-:ri:.,,_

U'i, i'i' :r

5!!F Erj -rr :ir:. = .. r -
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:

Ilata Struciu rc,t { j3i6g .1 
. '

pietrenraiio,,,f i t-,1.-'.a^^1, -.-' : :

!;' l' *tzl lv?a r!,:s +ii i

stack anri i'ii.rcIrrLc r' ,'.- r.i ]',i ,r..f'oir,iserrlrri,.isFuii 
"r".r,;"J'-it:;";;"*r'1,,.r-,,, prograrr .rirr..1

i,ciuries siac!: librar;r' .rrii c.rris d:r ieic, stacl operatior,s
Ilush ci l,oi, oir;;::tLii,-n cai-^ries 5 inarks each

e rs i:m,t _v 
rri I v'rL r rL) ' lrrar rib cauJr 

t 
i:]

- r |L)

lrl2lmplernen,"r,r,,,Jlj,;)if,i,,ulr,urr,;iriroi-adoublylinkediistofcharacierswirh 
creare,inserl,delcie.search & display (rpe lallclls- i! r ri; .i inenr, clnoen prolFam to cali these operations,e inscrl,f)Lrlcte _cr c:rtc.searcli,display 

L6 +5+ 5+4 i4l
OR

Q.U flata Structurcs EJsing ,{.,
1. In depth first search of a (irapit !i,. 5tiilt rii -.,e,1ex y an{ mark it as having been yisited.

The exploraliorr ol tilc vcrtc-t ittvirlr'5'q '..'i:,iririg all the arijacenl veriices howevertheexplorationola vericr. is srisl;cirricri ,r; s,rtir:rj a ncw vet1ex is reachedandthe

:Tl::i:1". 
of a iril' i'cir.x i;r:;rrirs !ir'i;.ri flrc c<i-.lorariou of new veriex rs over, theexpiorattol v.\ ir \lrJrjr,l ;:i., , '. :,, , ,.,,llir.ttr..,,,,Jr. a raa*riv/rvrvrGt!!/rr v i) rr')uIilu(l r il'.',' t-iiil Iia: i)osl lllrlliclltelted aS a recursive functiOn. Atopological sori of a '-ilic''ir:ti :icrriiij :qLpir rs a lincar orcienng of all its vertices su

evtlLzrv5rvalri'!Lt'r'1 Lliilj''i(-:(l:icrliiij::iiiilhrsitlittcittorderingolall itsverticessuchihaf

1rc^::lr:1,::.:inedgciLr 
i1,,tlrcr; I:!i:l)(:aistrir)r.vrnthe,,.J".,rg.liortopologicalFor topological

orcicring IIFS i-s c.licrl 
', 

liic r'.ir,irir ",,',,i ,,t,,.,',,,.r,-----,.;^ ;;^""'r 
vr Lv.Urv'rv4l

t:^1-^-1 1: -. .1 cr \,/ vcr tc.{ explored is adeiecl onto the iront cif aJL.linked list thal firi'rns tl:c ii,Priirrrlii::ri liilcr'. i-'oirirul;ite the problem and write a C programto solve tire pr.i,rlci-* by usrng :ij--g,.:-r,pii.r1r, iht:r srnict,.L.., ur-rd argonthms.
Q 2) *bjecE {}r-iectr*,j {,_"r;:liei:is izl<j f r-,ra:r.ritril.riuag in C++: [Total tr{arks 3CI}i. Implement a ciass vccao:- ii,hrcl: ,L:.niaiits

mernory sirou i d be cl_.r'n :, irr rca i 1,,. il 1 lor:al cii
inlegcr. maxsiic illa r,;-ri:,i,.,r,,.,....-rr,.J
rnember i*nctir:n.
a) Pa-ramcirizrii consiii-ictc1 i,i i:gp.,, i:{)3sirucii}i -cach caries 5 marksbi Set value al a p:rri.;.ii11i :rri:il;i,ji! .i1 .".c.1();'

Ci To inseri vaiues in ,-,..1rr: :,, Kirp i: iri slrird order
di Frint the vei:lor
e) lmpiecre:it the Wi-rie i;ieilbci f,;Lri:iri,-ns k; tonn intersection of two vectors,Write the mairi fi-utctioir io iiiirsiiaie ihi: iise of the ciass and member function.

ltDl rta

r'iegers i'sorted order- The size orthe vecior varies so thcIl .i,rrulci havc three data members vectorarray a potnter ir:
siz-e i'-r tairre care olinsertions and size - actual size. write

2. Design a class Book r,.,rih ihi: ciala r.ci:ii,.ers rr: lioiC title,
number, pnce and nun-iber ol copies l.hc titie and ISBN
characters. l)efi ne f-o liaiving Functions.
a) parameterized cons iructor rr., r th d'r ar i-ric rneruory. a ilocari.on
b) default constructor{nirr,rhei.,l-lrirrnors anC number of copies equai to i).c) Copy consiructor
C) Displal'( ) irrruli,,r.
e) Wr'rle a r-ireraber ii:iti-iii-.:r i,., r:l:i:i:ir iiri, ,.,lriiiii,,. ri lhe iSBN number, it is a unique l0 riigit

assigne,-i i.:'ri.:-'oi{. i;r,r- ii; rli,lii i:-iii.,tr,.irti.-,:i. ihe suff oiail ihe f O Jig,tr, r,,-rJtipiieci.bi,,,
t,,eight, d*:;ccariilig irL:,lr ii) it i i.!,- -,.i,-.rl.rr-il:_ i:r;lt i tc 10, is a muitipj,3 of 1i

ii-i:, 1-, !1.r, !x_,1 ' .'.'. i,ii.,r 1: 
. ,..i ..i., -....1.,:..;t.. 1.r,i0= d i,od 1iiaii li:e ililir-l;ci, -', ..:....._r i -.....i:.:_.tirriiL,,:,zr::,, li.re iSilN number.

'i,.'l'iie lirt i:r:tt:, -:,lli,,i;,'r; y11::rr ',rr. :i, ..:ri i)i lrrr.: r-.y;1.51; aitd nen:ber iuncli,l;..t*.:) 1,'i!';i

numlrer of authors, ISBN
number are pointer to

ii0l
lJ1

i-5I
rlr
LLi

iri
l5r

lct
L"j

12]

l4l
[3]
number

iis iriiegi:r

i8l

i5r

iitiL

..j

t"-
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u.7, tt'r'.,a DtrucEures Using tC' [Total Marks 40]

1 Implement a list iibrary (doub1y1is.h) for a.dolbly iinked list of integeis u'ith create' search & dispiay

operatiirns.Write a menu driven program to call these operatrons'

. Create ,search, display operation carries 5 mark each t15]

2. lmplement a queue library (stqueue.h) of integers using a static irnplementation of the

queue and impiemlndng ihl insert,delete,isFJl,Isempty,Lnit,Peek operations' Write a tnenu

driven program that inclides queue library and calis different queue operations'

o Insert, Delete operation carries 8 mark each 116]

o IsEmptY,lsFuil function carries 3 mark each t6]

. lnit ,Pek function t3l

OR

q.il Data Structures Using'C'

1" In breadth f,irst search (Bf S) of a Graph we start at vertex v and mark it as having

been visited. All unvisited vertices adiacent from v are visited next' 
-fhe v is thus

completely explored. The visited but at unexpiored vertices are taken up next for

exploration. Exploration continues untii no unexplored vertex is ielt' If BFS is used on a

connected undiiected graph G, then all vertices in G get visited anci the graph is

completeiy traversed.lhus gpS can be used to check whether graph is connected'

Formulate the problem and write a c program to solve the problem by using appropriate

data structures and algorithms'

Q 2) Object Oriented Concepts and Programming in C#: [Total Marks 30i

1. Implement a class 
.printdata' to overioad,.print, functiorr as folloi.l,.s:

a)void print(int) - 
"Xtp",= ""lue 

- <inP, that is, vaiue foilorr'ed by the vali.re of ihe integer'

b)voidprint(int,int)-outputsvalue-[<int>,<int>],tlraiis,vaiuefoiirrwecibyihe
two integers separated by comma in square brackets' 15]

eg print(4,6) outputs value-l<4>,<6>l

c)void print(char *)'l o*tp,rt, ,ulr" -.,chur*,,, that is, vaiue tbllowed i;y ihe string in

doubie quotes. eg print('hi") outputs vaiue-"hi" 
-,,.:-- ^ 

L5]

d) void print(int n,iiru. *)- ai.ptuy f"st n characters irom the given string"

eg print(3,"Object;t- o;tput' t'utrr" -"obj" : ."^ -i.,^- o+rinc 
t5l

e)void print(char ch, char *)- count o""r...".r"", ofa character frotl the given string'

eg print('P',"CPPPrograr'uning")- outputs value -3 - c--- +:^- l:l
Write a main function thit uses the above class and its member functions' Lrl

OR

2. A Matrix has rows and columns which decide the number of eiements rn the matrix'

Implementamatrixclassthatcanhandleintegermatricesofciifferentdimensions'overioad
addition, suUtracii'on and rnultiplication op".uiot to carry out usual matrix addition'

subtraction and multiPlication'
a)Defauitconstructor &ParameterizeCconstructor

bi Overloading of + & - operaior-each carries 6 marks

c)Overloading of * operator 
1 ., ,- -.--l

write a main functior1ihut ur". the above ciass and ils rnen-rber functtons

Q.3) Viva
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1' Create a random array of n integers. Accept a value x from user and use linear searcir
algorithm to check r.vhether ttre number is present in the array or not and output the
positiorr iltlre nuirrber is presenr.

o Accept & Display Function 
tSlc [,inear Search Function U]

2.Write a C program which uses Binary search tree library and impiements following
Functions
e Create Binary Search Tree
c Search a node in binary search tree
. Display a binary search tree (post ordei Traversal)

*oR
Q.1) Data Structures Using,C,

t1 0l

t10l
rst
L.- I

1' In breadth first search (BFs) of a Graph we stad at vertex v and mark it as having been visited. All
unvisited vertices adjacent from v are visited next. The v is thus compietely explored" The visited but at
unexplored vertices are taken up next for expioration. Exploration continues until no unexplored vertex
is left' If BFS is used on a connecied undirected graph G, ihen all vertices in G get visited and the graph
is completeiy traverseri. Thus BF'S can be used to check whether graph is corure-cted. Formulate the
problem and write a C program to soive the problem by using upprop.iut" data structures and
algorithms.

Q 2) Gbject Orienred {Jcreepts 
==# 

pr+graniming in Cr_i: [Tatai Marks 3S]

I ' Design a elass Book lvith :ire Caia n:embers to hoid tiile, number of authors, ISBl.l
number, pirce and i--.umt:er oic**ies. The titie and IStsN number are pointer to
characiers. Define foiir:v/ing flrtrciicirs:
a)paraineteri;,lei ccnsirlicior .,viih cii'namic memory allocation 

L3lb) deiault cocstrrrc.cr{*uu:i;*r i;i auihors and aumber oicopies er1ual to i). Lzlc)Cc1ri conslr,i.tur 
l al

d) Display'f) fir:rcrior: irje)Write a member iuirciicir to check the valiciity of the ISBN number; it is a unique i3 digit ngmber
assigneii to a book. Fr:i 1-1 digit ISBN number, the last digit is a check digit rviiich musr range trom 0
to 9 and sum oi ali the thir-teen digits multiplied try weighis alternating between 1 and 3 is a multiple ,f
10.

x1+3x2+x3+-?x4+x5* jx5:x7+3x8+x9+3x10+x1 i+3x12+x13= 0 moc 1 0
call the functiorr in the co:rstructor beibre initializing the ISBN number.
Write the rnain ir-inclion to iiiusirate the use of the ciiss anci member function.

"oR
2. Impiement a ciass 'inveftciata' to overload .invert, function as fcllows:
a) int inve:1 { int) - returns the inverted integer. Eg. inverl(54-a8) wiil return g345
b) char * invett ( chai *) '- returls tlie reversed string - reverse('comp,') will return ,,pmoc,,
c) vrrid inven( iit * ) - lviil re'erse the array order - An array is, I , lz,4] will be

inverteri ttt {,4, 12, } " Sj.
write a lnain ilnctioli that uses the above class and its member functions.

tr/iva
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Maximum Marks: 80

Q.1) Data Structures Using 'C' [Total 40 Marks]
f . implernent a iist library (doublyiis.h) for a doubiy linked iist of integers with create, search & display

operations. Wnte a menu driven program to call these operations.
c Create ,search,dispiay c.rperation carries 5 mark cach ii5l

2. Write a function tha-t reverses a string of characters. The funciion should use a stack

library (cststack-h) ol stack of characters using a s'iatic implementation of the stack.

. Push ,Pop operation carries 5 mark each

. reverses function
r Init,IsEmpty functipn

OR
Q.l) Data Structures Using'C'

" 1. Banks often record transactions on an account, in order of the times of the

transactions, but many people like to receive their bank statements with cheques listed

in order by cheque number. I'eop1e usually write(use) cheques in order by cheque

number, and merchants usuaiiy cash them with reasonable dispatch. Thus few cheque

numbers are usuaily out of order. Use an appropnate sorling aigorithm for converting t
time of transaction ordering to cheque number ordering. Fonnulate the problem and

write a C program to solve the problem by using appropriate data structures and

algorithms.

Q 2) Object Oriented Concepts and Programming in CH: [Total Marks 30]

1 . Irr:.plement a class Tine 12 which str--res tirne in 12 lr fortnat {Lh, mm, ss, arnlpm). it has

four data members, three iniegers for hour, crinutes and seconcls and a character array of size

2 storing anr,rpffi. Defitie constructor ivith deiault arg-*menis (midaigirt). Define accept anC

display fi-rnciions. Impieiueirt a second class'fime24 rvhich stcres time tn24?u
formai (hh, nrri, ss). It has tir-rce daia melnbers, three integers iorhours, minute& seconds.

Implement ibilou,ing tunciions :

a) Friend fi,mction isequal{) to colnpare iime in 12 hr fcr:nat tc time in 24 hr l-or,nat

b) convert time in i2 hr iomrat to 24 hr fomiai
c ccnstructor of class Timel2lvith default aigumenl
c Aecept & dispia-v Functioc

Write a main function that uses the above class and its member functians.

OR

1. Implement a class 'data'to overload foilowing functions as follows:
a) int marimum(int, int) - returns the maximum between the iwo integer arguments

b) int maximum(int *a, int arraylength) returns the maximum integer from an affay'a'
c) void maximum(int *a, int arrarylengrh , int n) - disniay a1i elements from the array 'a'

wliich are greater than given number 'n'.
d) int minimuin( int, int) - returns the minimum between the two integer arguments

e) int mini.mum( int x. iut an'aylength) - reiums the miiri-rlum integer from an ar-ray'a'

0 void minimum(int *a, int anarylengtir , int n) -display all elements from the array'a'
u,hich are smaller than given number 'n'

Write a main funcrion that uses the above ciass and its member functions.
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dispiav operatrons''o;,i,;;1iJ;i:::l#;u:';ii*:i #::'#::::;,'J"" 
create' o"rr#3'40 

Marksl

r create & ilelete ai in between. Display operation carries 5 each rvarks. I 1512' Implement a queue llbrary istqueue.h) of integers using a stai;c implemenration oj^thequeue and implementing the inserl,deiete,isFrill,isJnpty,Init,peek operations wrire a rnenudriven program tirat rnciudes queue library anci cails ailr"..nt queue operaiions"e lnsert, Deiete operation carries g mark eacho IsEmpty,IsFull function carries 3 mark cach [16]
. Inir ,peek function 16]

Q.1) Data Structures Using,C, 
oR t3l

i ' Given a data set consisting of n integers, a iivc point summary is tc be producerlconsisting of Minimum, N{aximum, Meriian, isr and -3rrl euantiie. Fonnuiate the problern-" uld wnte a c program to soive the problem bl, usrng upfrip.iut* data structures ancialgoritirms.

Q 2) Object Oriented Concepts and programrning in C+.+:
1. Define a class account with following specificaiiols :

private data members :

e account number - automatically generatecl six cligit acccunt number, first iwo digit are used for bankcode (assume the value 82) and next four digits 6r accoi,int nun-rLrer:(use staiie keyw,ord)e account tlpe - it can be one of the foiror.ving twe { savi*g, cureni, flxec.recumng-}
o amount _ long integer for the balance amount
o Orvner Name _ name cf the owncr

Pubiic data members:
a) Accept0 w'ith vaiid account number and Use of static keyword

Accept0 with validation for account type 
wL!1u 

Lll
other data members ') r- 

13]
b) Display account information 121

c) Deposit an amount in an account i5]
d) withdraw an amount after checking the minimum baiance ccndition 12)

write a main program to accept informition from user "rJ;;;* 
.,n,, accounts t3l

(use dynamicai memory allocation) anci display their informarron.
oR 

url. igl
2' Define a class 'Fraction' 

fraving integer data members numerator and cenominator.l)efi,e parameterized and aeibult co-nstructors (default values 0 and i). pararneterized construcror shouldstore the fraction in reduced fom after dividing both numeraio, ur,i denominator by gcct(greatest commondivisor)' write a private function member ro compute gcd of rw; t;;;;;;. w.u" i"r; member fu,crions foraddition, subtraction. multiplication and division of fr"action objects.-Eu"h run"tior-, will have two fractionobjects as arguments. write the main function to illustrate the use of the crass.. gcdQ funcrion
ra r

[1+4]
l1 5l
l)1
rst
L" l

tl0I

[Total Marks 30J

' Defauit consttuctor and parametertzedconstnictor
n Addition, Subtraction and Division function - each carries 5 markso Multrplication() function

write the main function to illusirate the use olthe ciass and member fu,ctio'.

Q"3) VIva

Slip 25
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i. IJ-eac th.: ilata iictn t,ire fiie '"empioyee .ixt" and sort on age using insertion sort.

* Reariing & Display the file
s lirscrlion sort l:unctiun

* Default constructor and Paramelerized constructor
o Overloading of each operator caries 5 marks

wriie a riain fuirction that i;ses the above ciass and its member functions.

words and lines anri initiaiizes the other data members.
If the f,rle does not exist creates a blank lile r.vith the name and other data rnembers arr:
initialized to zero.

1-.) men-rber functions that ccunt number of blank lines
c) searehes for occurrence of r,r,ord in the file

write main functicn that r"rses the above ciass and its member firnctions.

Q.3) Viva

U.D')

fTotal Marks 40j

i 10j

Lsl

2. Impiement a list library (doubiylist,h) for a dcubiy iinked list of characters with the insert, delete
search & dispiay operations. V/rite a menu driven program to call the operaiions.

* lnsefi,delete.create,search,display 16+6t-5+4'r4l

{)R.
Q.1) Data Struetures Using'C'

i.In depth first seai-ch of a Graph we stan at vefiex v and mark it as having been visiteci.
Thc exploratian of the vettex invoives visitrng ail the adjacent vertices however the
expioraticrn o1'a vci'tex is suspended as soon as a new vefiex is reached and the
expioratton ola new veriex begins. When the exploration of new vertex is over, the
explcration v is rcsumed. DF-S can be best implemented as a recursive functio1. A
topologicai sort cf a directed acyclic g-aph is a linear ordering of aii its vertices such that
ifG contains an edge (u, v), then u appears before v in the ordering. For topologicai

ordering DFS is cailed on the graph and every vehex explored is added onto the lront of a
linked iist that forms the topological order. Fomuiate the problern ancl r,vrite a C program
to solve the pro'i;iem by using appropriate data struciures and algorithms.

Q 2) Object Oriented Concepts and Programming in C#: [Totai Marks 30j

1. Define a class named Clock'Nith three integer data members for hcurs, minutes and seconds. Define
parameterized ancl defbult constructors- Overload incrernent and decrement operators appropriately.
overioad extraction and insei:tion operators. consider 24hour formar.

OR

2. Impiement a ciass "fiic" rvith lour data members, a string storing the name of the fi1e and
integers storing the number of characters, w'ords and lines in the {i1e. Write the foliowing
member functions:
a)The construcior iakes oniy the file name as the argument and opens the file, counts the characters,

12+3)
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